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Abstract 



PROBLEM TO BE SOLVED: To produce a thin hot rolled high tensile strength steel sheet having the 
characteristics of 490 to 980MPa tensile strength, <=75% yield ratio, >=25% total elongation and 
>=250MJ/m<3> absorbed energy to 0.3 true strain in tensile testing at a strain rate of 2000sec<-1> and 
excellent in formability and collision resistance. 

SOLUTION: As for a steel stock having a componental compsn. contg., by weight, 0.02 to 0.2% C, 0.1 to 
1.5% Si, 0.5 to 3.0% Mn and 0.010% S, furthermore contg. one or >= two kinds selected from 0.03 to 
0.15% Mn, 0.1 to 2.0% Cr and 0.1 to 1.0% Mo, and the balance Fe with inevitable impurities, hot rolling is 
finished at the Ar3 transformation point or above, within 0.1 to 5.0sec after that, cooling is started, it is 
cooled to 62QJoj5QO deg.C at a cooling rate of >=50jfeg .C/sec, is subjected to air cooling for 0.5 to 15sec, 
is next cooled to 300 to 600 deg.C at a cooling rate of >=~3& deg.C/sec and is coiled to form its structure 
into the one in which ferfificTptrases having <=10&mu m average grain size o'ccupy^by 80 to 97vol. %, <#s> 
and the balance secondary phases essentially consisting of martensite in which the average diameter is 
regulated to 0.2 to 2.0 times the ferrite average grain size. 
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[HUB] 490-980 MPa . U£fttfc75%WT. 

SIM 0.3±t'WlSJlXX^^— A^250 MJ/m 3 UUi 

[J5?ifc#-fS] C : 0.02—0.2 wt%. Si : 0.1 —1.5 wt 
%„ Mn : 0.5 — 3. Out S : 0.010 wt%OT$:#^. 
^-9P : 0.03-0.15wt%, Cr : 0. 1 —2.0 wt%. Mo : 0. 

i —l.o &%fr(±m\iixh in&tz\i2mj±*-&?i 

Ar 8 SOTUSil^-rj«6iaflEBE*»*TL, *O«0. 

1 —5.0 «?<0faCci. ^aiJ-l^jteLT. 50'C/sec liLtO 
#9&JST 620—800 *C£T'}tJDU 0.5 — 15sec R3£ 
#U »:^T'30iC/sec JiLh^^ai^JST'. 300— 600 

xrca-cttsiu mzmzztizx*). ^miLmoum 

l?XT?> 7x7-fb ffl*^a^T-80-97% £ 6*6, ScSMi 
¥%iSfl*<-7x7-f h¥%©fl<7X).2~2.0 



I 

H 

& 



300 - 



250 



200 




as 1.0 1.5 



2.0 



(2) 



10-195588 



[t$f*fS*0$cB] 

im$mi ] C : 0.02—0.2 wt%. 
Si : 0.1 —1.5 wt%, 
Mn:0.5 —3.0 wt%, 
S : 0.010 wt%WT 

P : 0.03-0. 15wt%. 
Cr : 0.1 —2.0 wt%. 
Mo: 0.1 —1.0 wt% 

*»^aar*i4 i«*fcii2«fcUL***ru ^(±Fejs 
hffl*^*-c8o-97%$-Aa6, smt(i¥%aa 

^i?-! r-T^&S^ 0.2—1.5 feZ'fo&-?/\s7-y*)- 

[ff*JS2] C : 0.02—0.2 wt%. 
Si : 0.1 —1.5 wt%. 
Mn : 0.5 —3.0 wt%. 
S : 0.010 wt%JilT 
*>o 

P : 0.03— 0.15wt% % 
Cr : 0.1 —2.0 wt%. 
Ho: 0.1 —1.0 wt% 

JBW^±Ti»raflESEs»T l , *<o»o . i -5 . otfcon 

t= s ^g^rffiji&L-C, 50'Cyse c J2Lt«>}fr88a«"C 620 

—800 -ca-c&aiu 0.5 — issec fg£#u &^-e30 

•C/sec JaJhAHMBaWFC* 300— 600'C£TftfflU 
*$JR4£fc£W»fc-*-4. a^kiWSSWttfclffL 

[00 0 1] 

WtLX. iiWjW£ff<H;:7J---*9SLfc* 
*fctt*ifcffl«Wr (1ST. #(= rfJW^ftj 
-f4) a^6ft4^0SW*fcbTJflvvciM*J!ME 

[00 02] 

#*>6*l-0>4. C0 2 »ffi*««W)fc*><?5£«cW*Rl: 

^Bfflca^ftar. *fc4««oaa«fl:«>*"P5r< . 



k LTiiBSfuCv-^. ifi^oaWwaxh/'? 
t, 3.0mm JaTkV^fc«W<?M!HBH«?&«fflLJ:3i: 

4. 

[0003] k-r-ve. (£% gi&jpffl#RKtf>#«5$-fl: 

H\ 7x7^bWaffl»T«'. ±kbTSi, Mn. PfcV* 
UNb , Ti k i ^ fciWIfl:ft»«7i* £ iSttn^" 4 <r k £ <k 

Eh>fc*HK&«SBLTH4. 4fc. W£tt«IWB59-19 
Sffi^«tcSi«o^iDtcJ: -jT*9US 
ftfc^lfrfcoaai&FarSfvCV^. 4fc. *£HBS60-5 

;l^>"tM MB*WMJ3tf4£i:fcJ:9, SEttteWtfc 

[00 04] Clc7)J:3^7x7-f f-t^fyt^f hcr> 

4. 

[0005] 

OTBS4 T»< * 4 k . »R<OiB«fiTa**«< «f 
40T\ J»BlflSS»Ta«*3-f/l^ft(c*»fc->TAr3 

^-HJ-k^r-o-C, *K")ttt:*-^f"^W 

h k3SBr 4 fc» . ^ **5ME - W ^7 >- x A«» feit 

[0006] ±aL3t±3 3 Srfla6*»fel«!S<i'C 
v^4*26TS8BME-ffc«:Hoft«an. SVm# J ?<t COW. 

«rtt**«WfcSl#-«-4t>o-cli**»->fc. «rtf«r^. 
i#i4>(^»3l»i. «l«5l«<0l«iT»4»«3MEft4^ 

(i^l3S®JKSr. M3lJK*no- 3 ~10-2(sec-i) kWtoxm 

4. ifitWL, SWOi»*tf-r-f<3Rft-"CI±. ;o 
J: ^ =2rSf W^JSi 0 fct; L% . «SWoK4tt«r*Jt 
LJt, SiSJS* ? 10— 10« (sec-i) <OS»W*SSBS:ff 




5, ^bty&mmtcWffiyjmz&^K&fgniitfmmt 

[ 0 0 0 7 ] sflrtj. !ftB3¥7-90482 ^mumm<7)m 
t7j5^ h^2ffi*Hl(Wl«#*ISIS$fvO*4. L*> 

■WLX-#— *qB#l,-0*4. J:!)-l»K^)«tt 

* P/Sf * TCI±S-5 "O vfc v **>#3»RT* 4 . 

**:&»K*«flW-4;ri:£fc4. 

W<1, 3I3S3$$ 490-980 MPa . Rffctfc (=»«5tS/ 
75%WT. £W25%ia±T'£>9. aiS$g20 
00 sec-»«ogi5Bt»t*3ft&. SE^ 0.34T<O«IRx* 
;WP-j6*250 MJ/m 3 JJLLO»tt*:rr4. «»tti:B 
«3g«ttKWi4 &ftO^A%bM££&ft-f4 i 
t=*4. *JHBJi)ffi»l»IJ. JJSBttSrXifcJKae* 

*8c*«fiW4£i:tc*4. 
[00 09] 

[■WH£«*r4Jfctf>«D^K] 

it-j^t^rs. u>>*>. ztit,<?>ft®.z, w.m o.8 

mnJiLhOjSifeT. £5g LT#4 .1 i: ^figtc^r 4 £ b £ 

jiuiu **^BKffl»itfc. -rsr*^ Tie 

[00 10] 

(1) C : 0.02-0.2 wt%. Si : 0.1 —1.5 wt%. 
Mn : 0.5 — 3.0wt %„ S : 0.010 wt%&T 

fr-o 

P : 0.03— 0.15wt%. Cr : 0.1 —2.0 wt% % 
Mo : 0.1 —1.0 wt% 

*»e>aariiiia*«:«2ajsLh**«-u. mmztea 

^717^ h^efieo 0.2—1.5 mx'h&-?>i-7->-y- 
■i hZ3itebi'zm2m*t>%z>zb£w®bi-z,, jig 

JESttt ^£^£fth4£&ffiH3)M1K. 

[00 11] 

(2) C : 0-02-0.2 wt%. Si : 0.1 —1.5 wt%, 
Mn : 0.5 — 3.0wt %. S : 0.010 wt%£lT 
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P : 0.03— 0.15wt%, Cr : 0.1 —2.0 wt%. 
Mo : 0.1 —1.0 wt% 

a»&»tf*i4ia*fc»i2auu:£*tfu KawiFetj 

«t fiVF*Hb«0«»aU«fc: & 4 M*tt * , Ar 3 £ 

nwsj^rjBaBifflffit»7L. -ecoao-i — 5.o#«hi 

ti. to»£Htt&LT. 50'C/sec J0Jb<O}«9Iia«T 620 
—800 "C^T'^aiL. 0.5 — 15sec 0£?ftU <KW?30 
°C/sec tl±<?D?$flIjUK-C% 300— 600*C £ T'^iH L . 

[00 12] 

■ 3I5S$S!$ : 490-980 MPa , &ftJt (=&f*3£$/5l 
355$$ ) : 75%tlT. £W : 25%tLh 
9l5fi9SS*»490HPaJSLhT. HMWfc^XiJBiSi:. T- 

x\ 4fftfW25XJa±.*«!es?"c»*. ts, ?i5g?i$^ 

±RB5r9S0 MPa fc-^SOJi, 980 MPa 

nffim&fiz, mmmm^*)v^-<7)ms.z'nwz< < 

4. 

[0013] • S5$£2000(sec- • ) ogi5gK«tt\ XS 
0.3^TiO©JRx^/^- : 250 MJ/m 3 JJt± 
g M jM)«^B^>Sm^@^)iEjKft<i2000 (sec- ' ) IZ 
34 L. ^**^T0.3 ^-CcoiSiRx^^^-^ffi^ 

jK-fttcj: o , &mnmx'iz&W)i£HM®.cr)m$nkmm 

IzZ-jtzbLXh. ±lecOigJRx^;^'-^250 MJ/m 

&IK1RX*/Mf-12250 MJ/m 3 JiLh^TS)4. 
[0014] JJCtC, £4>#Difc*JVvC. M^-flS^Bfc*, 

4. 

C : 0.02—0.2 wt% 

4 Jt ft K*»«:««-e3i 4 . C g*>*0 . 02wt%*)^T' 

m2mmt=tite\\ — 0.2 ^%^mt&by^y 

C^WJIS:0.02~ 0.2 wt%>-T4. 
[0 0 1 5] Si : 0.1 —1.5 wt% 

S*, *^)«*Ailttil»l±S*4i:ftfe:, 7i7^ 
«0ttK«r*ft4ikfc:J:9«lK»«»ttSl?I±S-fr4ff 

m&im. zvmrnu. 0.1 wt%uLhtfoassaT^ix 



• 



X. SitfD^fifiO.l -1.5 wt%. ft£ L<1£ 0.3-1. 
2 wt%fc-f 5. 

[00 1 6] Mn: 0.5 —3.0 wt% 
Mnti. ;t-X-r^M bS^tMTcSt'J) 0 . 0.5 wt%* 

&tz, 3.o wt%£Mz.&t. mmfizmtL, m& 

mmTTZ. ft^TMiv£*:S{;L 0.5 -3.0 wt% % # 
£L<(i: 0.7—2.0 wt%t-ri». 
[00 17] S : 0.010 wt%OT 

Sfi&O.OlO Ht%13lTtc#JR-riii:KJ: *>»S»:fU>. 
[0 0 18] P : 0.03— 0.15wt% 

fMJ £: *T L T V* £ CI <7)#J||{±0 . 03wt%JiLh«0^ptc: 

«3WSfl:LTJ«»ttaWKTL. *fc*ffi««ttt>SfrfW 
4. LJt^oT. P«^t-**<i0.03-0.15wt%i:-rs. 
[0 0 1 9] Cr: 0.1 —2.0 wt% 

«*U». — 2.0 «*X*«£T*^3-£Si:-f-0>$MI 

140. 1 —2.0 wt%fc-f 
[00 20] Mo: 0.1 —1.0 wt% 

SKft-6. — 1.0 wt%*SiT*W3-fr4fc-tOS6» 
littftlU S*ii3.Xh ^T, Mo^qg-fi 

(40.1 —1.0 ut%ft&. 

[0021] *»BB(ct5*t4«3B«5fy3«iffi«, fr^L 

/£J:9C. 7x!M hfcv/W^iM h«:±#|ci:-*-*» 
2ffi*»4> ! Sr4 2ffij|a«T-»'J. i«^%¥«Wftgl0jum 
J2TF*> 7 * y 4 V ffia*ftflWC80~97fc £ £tf> . Jggfti 
TOIf54 ! 7x7-f hTi^ttSW 0.2-1.5 f9T*iv 

< o . hi tis-r j: ? mm^wm<?ytmLx-*)v*e 

*<n*-X7~)-4 htfM^i-^ b* { ^<&9. 

¥^KS* 10/x m lUTfc i Xf% 2 ffiT* 4 v A-f >*M 
bffiC0 J pi§utg£7i5'r h^fftgW 0.2—1.5 <5t 
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[0022] *W9»= x uma&ijman* «*» 

(^77") SrJR&fcJ: OJiflRU aEJEfeitfttiWffi 
EJ:9*sa8B»fflffiaifcfrV\ 3-f * 

hh. -ftctt. Ar 3 SQBuaua±TS!!aBESE*»Ta. 
^<nm.\ -5.0 #^)Fb1(C. <*a*Bffi»LT, 50"C/se 
c JiLb«0^SljI«T-620-800 -C^-C'^W ( 1 KSfefHtt 
SI) L, *<7)ffi).5 — 15sec IHSffiU <fcV>-C30iC/se 
c Ut«0»a5aflE"C-, 300- 600-C£T'#iP ( 2&5£M 

[0023] • jRfSI£&*rraX : Ar 3 3SBj£J2lL 

4 hiz&x-tfwmzti, imm { mL«$n : -t&fre>x' 

[0024] • g»BIESS$att£l t BX 0 
^SESmO.l —5.0 f£OfS(C 50°C/sec liLhf-^ 

mTm&tx'rt&mt$m\ o.i mmvit, mm 
T&mmmtmLK**). 5.0 &*tsn.ib* 

»ttkif«K»l*ttco«T*:iB<*»4»-C*4. 

[0025] i«l »:3S$lJf&aiS: 620—800 *C*TlTd 
^a.^TB#cojajt^800 'C^iSifc^CJi. 7 

•r-S^2ffl*^#^>fL^<^ 1 ?, ^m^if^^Cfh-h^X 
£ti. ^ai&TB^i&g^O •C*i1t(3'3:4t, 

hSr±«tr4»2«*«»fe*ir. m 

[ 0 0 2 6 ] <fcV*-C\ 0.5 — 15sec <T>&Tffl£E.<%-?&<7) 
G8A*}flHjfcib. v^fyt-f N*±fflk-r*iB2ffl*«» 
£4fc. 7x?-fMtjWH*-{kLT. WIBSI^tt^ffiT 

[0027] ±8ES^SrSbC-C. 30*C/sec IiLh«3[Jg 
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T\ 300~ 600*C*C£ T 2 <X&ffl&&£ftd COiZ, 
j£]£#3<rC/sec &ffii> I, <{itttfl&±igjgtf 600 *C£ 
SSI*.* t . ;t-x-r^-f h*^N-7-f h^SIt, L< Ji^ 

[00 2 8] Srfc, liLhOijesB-C'li, #4>gI«fflOffl 
^(cffl n I. i^:o v %t , J; 6 8 W 

& £ t (iv \ o t X' \ 

[00 29] 

®. #ipw<75*>. 3^;K:tlK0, —3.0 mm 



T*K J: 0 3 &7C<OttgK8IW U . j|l 1 fflfc 
J:tflfS2ffl<0&. ¥%385a«J: 
D=1.128 L 

fc«LD : T^IgS ( 2&7C) , L : 3 »5tSf£ 

*3t, m^coummx'CDBmmtizx'o^mmi. m& 

Jg2000(sec-i) -cgiHSOBSrfTofcfcSWKfi 0.34f 

coW& £ * L/c t (OX'h h . 
[0030] 
C*l ] 



*0 
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